VA

.
s LonLuamos

LA-UR-15-29009

Approved for public release; distribution is unlimited.

Title: Overview of Bioscience Division - November 2015
Author(s): McDonald, Rebecca E.
Intended for: various presentations to visitors and sponsors

Issued: 2015-11-18




Disclaimer:
Los Alamos National Laboratory, an affirmative action/equal opportunity employer,is operated by the Los Alamos National Security, LLC for

the National NuclearSecurity Administration of the U.S. Department of Energy under contract DE-AC52-06NA25396. By approving this
article, the publisher recognizes that the U.S. Government retains nonexclusive, royalty-free license to publish or reproduce the published
form of this contribution, or to allow others to do so, for U.S. Government purposes. Los Alamos National Laboratory requests that the
publisher identify this article as work performed under the auspices of the U.S. Departmentof Energy. Los Alamos National Laboratory
strongly supports academic freedom and a researcher's right to publish; as an institution, however, the Laboratory does not endorse the
viewpoint of a publication or guarantee its technical correctness.



-
A 2

‘).u‘:',fﬂl ‘ .

the r 2SI TR TTIRRRRING s
WOSnE O g e T
e

s

A
e P R

; - 20

<1

ROy ~ it PP )

Meeting Overview
» Administrative Remarks

» Agenda
» Welcome!

| [The Lap Today' R
S
(@]




A

» Los Alamos

NATIONAL LABORATORY
EST.1943

Overview of Bioscience at Los Alamos
Elizabeth Hong-Geller

Acting Deputy Bioscience Division Leader
October 22, 2015

UNCLASSIFIED

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy's NNSA




LANL Contributions to Biological Science
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The Bioscience Capability

Spans 9 Laboratory Divisions and
13 Groups

Comprised of multi-disciplinary

scientists with a broad skillset
Biologists, chemists, physicists,
computer scientists

Experimentalists, theorists,
modelers

* Research supported by
multiple agencies
— NIH
— DOD-DTRA, DARPA
— USDA
— DOE-BER, EERE, NNSA, EM
— Department of State
— DHS
— CRADA’s with industry

UNCLASSIFIED
“e LOS Alamos

NATIONAL LABORATORY

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy's NNSA




Bioscience spans 9 Divisions across LANL
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Resources and Collaborations o

Interdisciplinary capabilities at Los Alamos
Center for Integrated Nanomaterials

Advanced Tissue-engineered Human
Ectypal Network Analyzer (ATHENA)

Genome Institute of Los Alamos (GILA)

New Mexico
CONSORTIUM

A
Lok NMEPr Y
Loiaamos IEINH et S

External partnerships
New Mexico Consortium

National Advanced Biofuels
Consortium

University of New Mexico Cancer Center
TB Structural Genomics Consortium

NAASE

National Alliance For Advanced Biofuels and Bio-products
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Bioscience @ LANL
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Biosurveillance Initiative

Expertise in epidemiology, modeling, detection technologies, and host-pathogen
studies gives LANL a unique set of capabilities to apply to biosurveillance

National Strategy for Biosurveillance published in 2012
. . Biosurveillance
Los Alamos has hosted 4 Biosurveillance conferences 24 , S o esecuty

since 2006 el
A

Current research: /
Epidemiological studies and predictive modeling /
New detection strategies and diagnostics
Phylogenetic analysis of pathogens and signature development

Global genome centers and bioinformatics training

Biosurveillance Gateway website

BRD, EDGE, BARD, pathogen databases,
Sequedex, SWAP

«
TA Los Alamos National Laberatory
mplemantation Puan for the Scence of Signatures

« Los Alamos
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Advanced Therapeutics Initiative

Long-standing capabilities at Los Alamos provide the basis for enhanced vaccine
development, new antibiotics, and novel therapeutic strategies

National Strategy for Combating Antibiotic Resistant Bacteria published in 2014

Current research:
Understanding pathogen defense systems such as

persistence and efflux pumps THERAPEUTICS AND VACCINES:
. . . . UNDERSTANDING AND COUNTERING
Vaccine design for highly variable pathogens (HIV, Ebola) PATHOGENIC RESISTANCE

Strategy Overview

Novel strategies for finding new antibiotics
Host-pathogen relationship studies

Deep Dive ¢ August 5-6, 2014
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Systems Biology is a theme throughout

Systems biology permeates all bioscience research at Los Alamos
Examining biomes at multiple scales to understand climate impacts
Integrating knowledge of an organism’s genome, transcriptome, and proteome to
enhance biofuel production

Understanding host-pathogen relationships, disease progression, and phylogenetic
relationships among pathogen strains to combat disease
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Bioscience Division
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Biosecurity and Public Health Group (B-10)

Teams:

. Bioengineering’ Protein Design, Structure, Capabilities for Comprehensive Protein Structure Determination
& Evolutlon GFP-enhanced crystallizatio_rlln i > g _Neutron Crystaliography (LANSCE)

° B|Osurve|"ance Structural Genomics v

* Molecular Recognition and Design f-Sillco protein design (PHEND, ““’,}Q

° Path Ogen SC|ence Advanced Stable Isotope Resourief" " A

Host pathogen studies include
functional validation of SRNAs in
virulence (pathogen) or immune
response (host)

Capabilities for biosurveillance or
therapeutics development such as the

Evolution and attribution of different pathogen development of recognition ligands

species by sequencing. For instance, LANL has (antibodies) for detection or the
gharacterizgd 1100 strains of C. botulinum from identification of drug targets through protein
infant botulism cases (40 years) structure analysis or host-pathogen studies.
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Bioenergy and Biome Sciences Group (B-11)

Teams:
« Genome Technologies
« Bioinformatics and Analytics

. T . to develop advanced
 Biomass and Biodiversity sequencing strategies and

« Biophysical and Synthetic Chemistry novel bioinformatics
techniques to benefit all
areas of biological
research.

A leader in genomics for
decades, LANL continues

Soil metagenomics and
microbial carbon cycling in
terrestrial ecosystems
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o O substituted in biomolecules for
tracing and measurement or for
detection within biological
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